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(54) DATA PROCESSOR 

(57)Abstract: 

PURPOSE: To improve performance and to reduce a 
program size. 

CONSTITUTION: An instruction fetch part 2 reads in an 
instruction and data from a memory 1, and an instruction 
decoding part 3 decodes them. The operation of a 
second operation part 7 is started by a data transfer 
instruction to an input register of a register group 4, and 
the operation result is stored in an output register. When 
unprocessed data remains in the input or output register 
the succeeding data processing is stopped. Plural sets of 
input and output registers and computing elements are 
provided and are selected in accordance with the 
processing. Since prescribed operation is executed by 
the data transfer instruction, the processing speed is 
increased and the program is simplified. The extensibility 
is high because the addition of a special operation 
instruction is unnecessary. 
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* ± S T ^ ir ;* # aTteftttfiW u^^^r, 

ftf*fc*5«i&#Jh#ai:. 

ft<S * r fc ft «gfc <k 5 x - 9 
[§S#*S 2 ] fg3fc3S l KK*<of — *&3K«t:::fc5^ 

ffffESi&ffit^af c J: o T » t $ fix V ^ -5 t 

fcit^ ffrl5M2Si^Sici:5Si»^3®cogibft#fc 

* S flUlflt Jh#S ft * tr r^^rfSirt^r-^ &L313£ 

So 

T, »«tfiS6l^ 30 

fifrlS A^/B * K*3b ft v 5 — ^ dS<ft«F £ *LT v % 5 £ 

f - * «K£ftf*fc-fr * ea^ih^Sft^tf n i: ft i 

ssou^^ty hd»e>aui[*!! : afttT5'<# 

-fey hftj&je-t-sft^aft^r-t-Swiftwairi-a^ 40 

we* 2 -tn^n^RftswuftfTiftSfc 

0>«*Bft#U 

nfcfc#niHtc«»«iaftjBib-t-^<t toftfg^-r^Jt 

JE#» ft #1" SwtS:»ai:tST-^ &a=£g 0 



flrK*2«J|^«tt, *ix-?ix«s»ft*a[||[ftfT5*« 
<0*JMSft*TU 

ftau^ajw^AA-j-6 * , 

Mi5^o«»^coa»^^-^ftMisa^^u^^^ 
ft^rrs r k ft^fci-rs^-^fflsasii. 

rnfe<oA*ffii^^*^#LT)«ft^--^teiij*sfts 

«&a^iE»ft^fc-lir5i»l|[ffJh#aft#tf r. £ ft^Sfi: 
[111**1 0] B#*8fciEf^f — *»a*«fc:fc 

wisA^ffi ui?x#k mmm 2 « jr#a t <on s 
t^F i FO^^ey 

miEF I FO^^y ^fe^x — *K*UJbft»J»i-5»J 

ft#-r^ z ^ ft^m^: -r5^-^^asiB 0 
[»** 1 1 ] 9 (ciEtt^^-^^as©^^ 

f i Foicffiotzt tmrisF 1 Fo^y^pj^f-i? 
tt*mbftm\ 

£ tiit t zmmm 2 &m^mz &z>mm&m<Dm 
[0001] 

-^^aft^fT^^-^^a^Stciii-^o 

[0 0 0 2] 

temmmtisX, y*yfc»jftsn*:A*ftiB*7 3iy 

[0003] H1I4RI SC (reduced instruction se 
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t computer) 3j&<D~7vte ^^(DMj&mX'foZo ~<D~f 

[0 0 0 4] fif3fc, 01CO?S^|Fi5 5(D^iC x ^JDS> « 
f&S«»$I5 (ALU) ^S'ifC, «*tf*»fca5iB^||fT 10 
fc. aE**HCfflOALUt»tb/h*jS«*«©ALU^ 

ttUSfrfcfcofcfcofco S3ti&5£#|/£rs#«ail 

MiiiADD mmuw) , sub 

LD R2, (R0) 

LD R3, (Rl) 

MUL R2, R3 

[0 0 0 7] [Si 1 ] *DSte#6<£>Ji£# 
(Eld, l***^^^T*»t*ff^-«**o«»«Sr 

/wt*J:9 j ^< i0<^SIflLj£<h ^£So r.*Lastet&iPj_Lo 

[0 0 0 8] [R«2] ^ A-^XcQif^ 

[0 00 9] [RH3] = — K<0«*{fc so 
g^T«S^- KSriiJPUTW!9 ST5jK*36SfcSfc 

[0 0 10] [RH4] A^<D = W'?^ hSff-^ffilitt 
[0 0 11] [MM 5] ffi3Btt«r%itUfc^ , o-fey^tt 

[0 0 12] wn&oWHSr-»*«fci-5ft|fft IT, 

TO) ?>DS P"C$>S/i PD 7 7 2 4 0 (ffi 

MPD77240J (1991^9^ fig) CD 6 6 so 



S) , and (ess*) , or (Riaao /iifossicw 
^ia^^i-^px. mul , div mm , 

MAC (Slfnftir) , FADD (SW/hftjfiUm*) % F 

sub mib'hfk&Mt) Ki!<Diffl£ti-fc.m9Hfo&& 

Sit, wftb<0«*^^^u^7AtfJ^fEi*LT3ltT 
£ii:S<D"CfcSo 

[0 0 0 5] L^L:5Lf;ynt7tm 

as-e£fca» 0 fc 0 #Jx.{£r i sc^otytiiiot^ 
W&n?k%. Tftto^u jtbtiZti** 

T?li2o©!/^^ (R2, R3) Cf-^^St5 

[0 0 0 6] 

(R 2 <- mem (R0) ) 
(R 3 <- m e m (R 1 ) ) 
(R2 <- R2XR3) 

So 

[0 0 13] (1) ii#OALUOtefc»»/h»j{S*J|[ 
*/8<£>fUS§ (FMPY) £f£o Q m#an9ftft9tll* 
(ADD, SUB4B t-£oTgl3f£:£e»L, m# 
ttf-^gmi:J;oT, ^^ttfc^-^ic^i-S 
«*§:gibWtcfiibf So 

[0014] (2) FMPYm 
K, L o 2 l/^ ^ Six^r^ *jMlMH->f 

[0 0 15] r.<z>iB*, -r-^te^^o^oiHiEtcj: 
oT*J|jBtt3&s^riBi:«9. ±IE36S 1 &U<2 tcfcSg 
* ft? * Sr # x. S h <o S o 

[0016] 

[0017] 1. »gU 2 Col^T 
!3 2(^rcDD S P(DW£-$t<£<D7-4—/\' KflJfiKH-Cfc 
S 0 r©»dctt±E^ = a7;K0 1 4-<— 

[0 0 18] 1. A*3-Kfi«:3 2lfyhtfc5 

2. OPfiaSMtOlSlr^t 

3. CNTf4DSPOrt»«IBO«|Efli«. MziliT K 

4. Q, Ptttft-eftJSl* JB2*'<5>'K«:*i- 

5. SRC, DSTIi^ix^tttei^^cotei^TC. 
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mWlt U32 tf y HBJloA^ifi:, 2g 

M5:il:J;oT N r*i^3 2 try MciRa&Sfc 
rcDT-^^-YttiMi, 2 5:<5?»;-r5irrS](c 10 

[0 0 19] L^U S^/o^7^mt5 
to*,, »*co*;*:fls«:l25»a\ 3oco^ispT^^ 

C, DSTW7>f-;VKW (fflOtfyh) SrfE^i- 
Ztztblc, S0 3 2 try h©A*3 - K^5t40, 
ro|B>*yo«ffla*tt#Sii/.3i:**. 20 

[0 0 2 0] 2. ^i3-5i:o^T 
£C£ e H2O«!A<rtt5|(R0 % C5Lfc«ittOPl: 

[0 0 2 1] «±^»H 1 - 5 £ D S P <£>g!^-Cfc5o 
[0 0 2 2] [HUB 6] ^n^;y^iitt 

[0 0 2 3] mcf^C 5 v^oraHSr«*L*:i: 

JfcSrRJTf S*«6t>fc«*, (l) ^n^AiMSItfc so 



(2) Wii^^JhW^tt^^^Au^/u-eapjBff 
-r^^Pp^JS'Cfct), (3) FMP YcDS^JT*fe-5in^F-t± 

[0024] [si7] T—*T??-*{zj&m"tz>fflm 

jftlCJSCTffjOW^^-fcy h (^JX«K 2 . L2 , M 
2 ) SriiiDLftttixtfftfeftV^ RICS/ntyfT 
tt. M«tta^CG*^0»*a«ff||Sr3lEl|Si-Sfc» 

-ii-3 2tr^h us**^ cD-ty h^iggtri/K ti- 

[0 0 2 5] [RH8] ^-K«?x7tOlI 
t><Dl/i?X?<DA*) P(crfi«igcD3 2 try 

[00 2 6] *3BWOgft 
*»W<DBWWt % a*-«»^|fflHi:/j:ofcBaii'-5 
*>*fc&-J\ -LlELfcDS P^^S6-8«rt^*-t-5 

[0 0 2 7] 

^ttiM**^--* srnwatti*;?! u-^* * fc»#»tr* 2 
[0028] *»wm:, ^(ommmmmw^^- 

[0 0 2 9] *»5iMt, «WE»ii#Jh#a^J:oT»# 

•f-^^-^teiH^tT^^^, SttE*2«Ji#fiklcJ: 
[0 0 3 0] *«9JM\ SiTieA^fflU'^^^lc^/j:^ 

[0 0 3 1] llWEAAfflu^^iuttu^ffl 
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[00 3 2] ffilE^2S»^l±, •?:ix^ f ixiSS/«cSSI 
HSrff 5«^:o«»SgSr*L, -jig, 

[00 3 3] HtnE»J6#«tt. HtffEA^Jffl 1-^***5,}; 

s. 

[0034] Miam 2 ss»^gfi, -ttt^na w<e s s « 

BSrf? 3 U **9§©St«H:, MIS* 

»»iS®3§<o 3 *> l o©»JH*©*JMg*7*— 

i^xfc-r— ^SrS5IESiJW?am^^A^J-r5^©i:, HUE 
[003 5] *H§9f 14, i^fSA^ffl US** * frttftfll 

[0 0 3 6] WISA^ffl Waft HfrlESg 2 

SftfcT*— **J6&ge«-^5F I FO*-=ei; fc, MIEF 
I FCM^ey ^b^T 5 — :?BE*mLSr{Hffli-t-5»J#^® 

[0 0 3 7] 

[003 8] »J©tt«-eH:, <fr<fr©*fr tflllMBStJMt* 

[0 0 3 9] *fc*jo*«T»f4, l!iriE**i&*tffltt:$ 

*vC^3fc#K. BfrlEA^fflu^^^^-r^x — 

[0 0 4 0] *6lr»jO||«|-CI±, (MrlEA^ffll^** 
j^^ro^tTl-.t 58^w-^* f^ff)?— ffcigtisftti £ 

[0 0 4 1 ] iftmAftmi'i/xfB.xfmtimi'i/xf'tD so 



[0 0 4 2] ^JB2ftll^gkas«ft?fe#tfe3ftJ|fr 

[0 0 4 3] r.©»JBH:. HWEA*«us?*^j8j:otffl 
[0 0 4 4] »Jroffi«i^j:ii«r» StrlE^fto 

*#MIB*J0>i*JM&fc7>#S*u Dtre8>J«>ttl|t«0!>ftllc 

[0 0 4 5] SufEATJ^ US>* 
rix^<OA^fflUv f *^{^L.T«g*7 f --^fej§is/j:$ 

ix5<t£. nii<75j»ff«! i a»:ie:«s^««oDf f — ^*sa* 
[0046] iwnEA*fflu^^iiwa*2awi^si: 

[0047] i 19 A#e<jKi4, stuciaa^i^gi/i^sco 

x-^^HfrfSF I FOfc»ofc£StWEF I FCM^y 

fr ( =>7 ! —*<nffi.3>-\ii\^ti*mvti. UtrfEF 1 FO^^ey a» 
[0 0 4 8] 

[SUM] SAT, *JS9!0#i>ft%£0!l&i:i:BEfc# 
[004 9] HiSgy 1 . ^B^tP^-^g&g-r-rt 
Six*—*. fffe^S^ (KT, ^2a»S^5^:v^p) 

tc*sit i/-;^ tcit-rsT*— 9 fern 

[00 5 0] m 3 {4*3IJ60!llcfilS9*— ^ftig^sro^ 

[0 0 5 1] Pll^w^J^^T, «y 1 (-(i^^-fcit/^ 
— ^^*&*fic?tt5 0 ^^I4^^<* 1 A, 7^—^(4^— 

ksb 3 i^aH- 0 

[0 0 5 2] ^7*=— Kffl5 3-ei4^roaig{cfieoT 
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StfciX* US?* 3 ASr^LTT^-fe'^S 

[00 5 3] W:u^^»4^f3y-^^m 

U *»»5"eiB*o«i|[«stTfeixSo *J«S*tt«* 10 

*5Afc^LT^-*T^ir;*ffi6^2l&ix, ff-5§-*&6 

[0 0 5 4] — *\ t^u-v'a^M^y^^hT 

^y l^rtsasas^asix* i/^^S4f^$n 

fc^^lUJM^o 20 

[0 0 5 5] «±(D*fiRtt«*<OK«fc«ffH|«"C*>5 
***«OWf4^^#S4lC««SftfcJ|{2» 
3MB7K:fc5. 
[0 0 5 6] H4li|g3 0U^^»4 i»2SlHLS5 7 

Ro*3i*m t m<D&mmi>'&x#* sRo-2t3m2*g 

5o SR0, 1, 2 fi^rJx^tt^— ^i4 A. 4B, 7 30 
A»£±oTJS2**»7fc«H*S;|x« 0 S6i:SR2i> 

m&m2mwu7^mbti?> 0 ^mmmx^ sro, 

1 Sr»2»*«7^A^T f — ^»*fiffl, SR 2£|g2 

[0 0 5 7] H5rt»2«J|»7 0rt««J«Ht**>5. 

m»7lt, rn*r»0Wi-S»JWEBS 7 236>b<c« 0 ft 
JHHIS7 itt2A*lHi*-e«>0. #J;LiSfil3?, B**tt 
^SrtT^o Hat 1 , A*? 5 — ^fl^y^^o. lfi-tft 40 

y-fcy httffifcfcSo r*Le>7 7^*tffitt«*il64A 
f, 4B f Sr^LTM»leIBS7 2ld-^x.P>ix5o 
[00 5 8] SR0, l^feK^aiSiXfc^— 
KSFIi»S7 ifc*;t&*x5 D 3*[*[hJS§7 lfc*3»*«* 

Sr-feyhU ft^7Aelcffi^t5 0 flOHSWS 7 1 tt 
«JMS*^— ^fc^— *lft7 AdKffl*^5 0 «-*§-» 7 
Ae £7*— *»7 Ad(Cj:oT^"^^7 A3frM$/££ so 



r*Le>^SR2^X.enSo **3, ffl«|sIK7 2 
tt«01lPi»7 2AlCiO, S5^[UK7 lfc#LT«Jitt>j6 

[0 0 5 9] £*T. [23-5^fflV^T*^^S^J^C^8S:^ 

[0 0 6 0] 1. SRO^f-^P-K 

*T r^^iii^u^^SRO^D-Kj i8H^:7 

j&stt*tii£tu f-^«6ASrgtSR0i:o-K5 
ix, ilffJC^A*^— *#«E77^0is-fey hSix5 0 x 

-*tta»j|[iHiB7 itc^x^^^o 

[0 0 6 1] 2. SRl^f-^P-K 

ttiZth. sr i i:o- K*ti5 0 :;t*A*7-^#4 
7 9^1 fc-fes' h Six, ^-^fi?SSlHlK7 

[0 0 6 2] 3. SSgtOigib 
WJ»lHlK7 2tt. A^^-^ffffi^^^O, ldSfcfc^ 
tyH«ll^5:iS:»BU 7 2 A£#- LT 

7 itc^^§ 0 gc3?L[n]&7 m 

[0 0 6 3] 4. SR2tI^f5ia§m^ 

mmisK 7 2 ttflunuK 7 1 iz&ft zmwmmz&mtt 

^SR 2tC^-^ibix5o 

[0 0 6 4] SR2I*. ffi^-^ffi^^ -J-ftfe 

•»*o#tji*is|fprsix5o rco^^ 
[0 0 6 5] 5. SR2^^y^y^f"^^F7 

rsR2^^y^y ^<n* h7^j ^7x3/ 

^Sixit, 7*— ^iS4D^LTSR 2©tt^HiL^ 

tT^^x. m^r— ^fiFSE^^^ttsary-fey hsix« 0 

[0 0 6 6] KJidS— acDftL3aoffi|-e&5o ^ 

SB7 2fiH«|{c, XliT—ftf&y^So, idsit 

1 fcjJ**jB»#*«raS 9 , »»*^Ti"ixtf 

•fe^hS*xfcfc#. m*7*-*#ffi:7 9^J&H^*:-fe5/ 
httfflfcfcjxtf. SR2^SllH**©##ii*Sr#ifc 

[0 0 6 7] «IMg*#fe7 7^-fer/ h*t« 

t-fc t> . ^OSR2^<0*#ii*fefltJtS*XTV^ixtf, 

^commm\B}&7 2wc*juaiS7 nzM-$-z>m»mw)t% 
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[0 0 6 8] Ztl<b<Dmi&CD&^ ^W^^lZtzte^ 

[00 6 9] **160i|-eWU *JM«5fc:tett5«JMS« 
LD SRO, (RO) ( SRO 
LD SRI, (Rl) (SRI 

LD SRO, (R0 + +) 

LD SRI, (Rl) 

ADD R 1 , 8 (R 1<-R 1 + 

ST SR2, (R2++) 

1 sc7u±yy-x*mft'fz>m&, (mud 

[0 0 7 2] J^_h s riit>^p^7^e,Be,^4J; 

*&mmz*ti&&]k<D&&e(Dfrtg:ir > -r* warn 

[0 0 7 3] *3ttS«TM\ IB2«J|[»7dS2A*"C*> 
9, 2O(Df-^^SR0, lt£»*i&**Lrt:r. t&tft 
tBLTfldlSrjei&Lfca^ 0!l;itfSROfc-r — *fls»# 
ii^^fcl^fcjlA*^— ^Sffi^^^OSrUSi", SR 
1 (Cx-^^s^^^tifc^^A^^-^#4^^i/ 
0, 1 Srl^«F(wffl^i--5«fiKi:U-CfcJ:v\ fc*s, z<n 

tf, SR l^On— K*«co*Sra«*tri-Sr. irfclj: 

[00 7 4] SOMA 2. QfC. HJ£0iJ 1 ©SkAM"?*) 
5»Mfl2«:RW-r*. *«« 1 <D*/*-Ctt, #J;ttfS 
RO, l^On--K*^Sii«eej^*tTSixfcfcS, S 
R2<Ott*lHL^*h/u^y^i:ft9, »*fti3£*3&s 



J-*5ft5«*jaafiSRO. 1— <Oy s —9&&te4<07* 
fcJ:oT®!b$ix^o *J*EI*7 ijft**JH*<Di#, y 

So 

[0 0 7 0] 

10 

<- men(RO) ) 

<- men(Rl) ) JH»i&®j 
[00 7 1] 

( SRO <- men(RO), RO «- RO+1 ) 
( SRI <- men(Rl) ) 
8) Al££J|()|cOffi^ffi9 

( mem(R2) <- SR2. R2 <- R2+1 ) 

[0075] 16 &nmm 2 com 2 7 

Ek H7«H6^fW»lsIBS7 2 0rt««^BT*>« 0 r 

[0 0 7 6] *3IJfifi»J^*5F«tt. S^IUSS 71020© 
A*»5K. FIFO OfcAtt&ffiL) ^^^73, 7 4 
S:Ktf\ -ttt-eHSRO, 1 — <0iIttW»#i&**nrtB 

^■rs^^fcSo B6ic^-rri:<, FiFo^^en 

3, 7 4ttfW»E(S7 ld»fo»#ii*flT#7 2 1, 7 2 

30 2, :fcJ;tf8t*HJUS#7 2 3fcJ:oT»J»£;h,5 0 ~ 
*\ H 7 fc*-fii 15 , *J»[hIK7 2(4WT(^«^Sr^ 
o 0 

[0 0 7 7] ( 1 ) ttftHItt A 7 2 4, B 7 2 7 
tnfhFIFO^*!/ 7 3, 7 4rtKK«*ixT^5 

^tm:MS4Af, 4Bfl:J:ot^')yh75/7 p 

sn, hy^Mt-^-7 3 i laot*^ h^v 

40 [0 0 7 8] (2) AJjmm\E\mA7 2 5 

A^-^flFffi^^^O^-fey hSjxfct*, tHREIK 
A 7 2 4GD^-r-r r — ^fi^F I FO^y 7 3 <D*^:^ 
**J»-Cfc*Ui* -tw^^y tc#i-5»#ii*.«*7 2 
lSrfctiAU SROs&^faibixfc-r— ^Sr»#aitp 0 * 
ffSc[iIKA7 2 4(D^i-^— ^*3&s 0 -Cfcl^lB 0, 

»^«E*u us*m-^ 7 2 6 fcu*i-s Q 

[0 0 7 9] (3) A^SJfflllel^B 7 2 8 
A^KfflllHlKA 7 2 5I^«(0»J»S:F I FO^^y 7 4 

so yhSnfcfc*. W-»IhIKB 7 2 7(0*i-r — ^*iSF 
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i fo^u 7 4o**si*i*e,t*ia*«f7 2 

2«rtH;*U SR l^feiJSfe^fcT*— ^Sr»#atfo * 
fc, W-ftEttB 7 2 7 0*^— ^*^0-e4v^Hf9, 
*|£R*tH LB#(lt 7 2 9 ^ffi^i-^o 

[00 8 0] (4) KltfHfflBltt7 3 0 
S!^£ti LS#«* 7 2 6. 7 2 9 <Dmj?&titf3 S iXfc £ 

^*sy"fey h^il:fc5t#, K*ttJUt*7 2 3«rF 
IFO^^ey7 3 > 7 4(C*fLTf^^(rffi^iL, rtlfe 10 
o**ya»&2o<D^-#&tt*ffl1- D R^fflStifc^ 

—*izm&\B]&7 nc-$x_tbtiz> 0 zcobzmmz^ m 

Wm7 2 A£^LTS£ff[H]S§7 l lctt*OjB»«:ff pf-*- 
5 Q Sfet^, ffSEIKA 7 2 4 , B 7 2 7fCf^](tT^^ 
V h^^vm^-7 3 1 Srffl*-*-5o 

[0 0 8 1 1 $i±&mmm2<Dms!T**>Z) 0 z&m&iz 

iixtf. t*— *^A*jSriiiHEL-cfT5 ;i*tS5 0 t£ 
ot, lllfeWl^)fllfiR^J;5ttBioig;T*lHljB-J-5ri: 

#&t;:J;5W»£#;t5fc<£>-es>5o ^/c^co^ x sr 20 
0, lfc»LT7 f -^SrlHll»li:A*-*-«ie&» 1 b*<. HI 

is fcflwfe£ix5 0 lasm ^a^fc— &5ee 

[0 0 8 2] il@J3^odV^ s 1 0>B'J*>Sfc& 

^J-Cfc^^ffi0iJ 3 ^riftPJ-r 5 0 30 

[0083] m8ittmmm{z&z>T—?&immw<D± 

[0 0 8 4] **«3-C«fRStt5«rt«:, 

(2) A^X-^#ft^^^0, 1 (DftM^ft^^ — 
K» 3 ^e*. 4 J ({f ^ 4 J (ill JHft 4 A f 40 

(3) **«{c±5^^7^^&3aK^a--j-5ffjt 
S*{f-^3 C*5j:t/6 B 

(4) JkK#f!-§- 3 C , 6BO!7>ff-K't7?:i: 
5, TV Ku-f^^Y^coy— h g 1 , g 2 

(5) «rEl7>fir— K-*TOfe**CS#Jhflr-»l 0 
0 

[0 0 8 5] 1. SR 2^^CO^ttiL#^fTC0^ > 



2Srer«cjh«-S-l 0 0*sffl*Six5o -<D«** SB 

[0 0 8 6] 2. SR0iC^-^5rS#iitf^^HfT 

SfcttSRi^T*— ^«r##iitf***rHtTi-SlR 

^ = -K^3^f?Jh^*{f-^3C^ffl^L. y-hg 
l SrftTfltJhfll^i 0 O^ffl^SixSo 

[0 0 8 7] K±as*««3<0«srcfc5 o *^SE0iJtC 

[0088] mmm4. o^^Tii^j4^t^ B 

[0 0 8 9] *«S«4"CHt, 82W|[»7(Ofc»l:S« 
tfS^ffll/^^tlt, SR0-5O6*Ol/^ 
**SH»;i* I/^^t y h SR0 — 2^fcf^SR3 — 

1. 4 2^yhp-/H/^^ (CTLR) tc<£5 e 
»«WIJB4 1. 4 2©Hflcfi. fiflfctf 2A* 1 mt}(D± 
U??mx*3bZ> 0 31«iaK4 1. 4 2i£±Silim, = 

!/ h*3a±ffSt5t*tt, XftOs e 1 try h (s 
e 17-r-;i/K) fc±o"CW54rff5 0 
[009 0] Z0>«fifcJ;!K WnyM-;H/^^ 

>n— /PW^^^?5»J»fi#4EdSaRl5lgg4 1. 4 

[0091] £jl±l % ^mmm\cxti\i, «*ffwa*«i 

[0092] inBgys. hi 1 \$^mm5<Duz/x?m 
[0093] mmmsxn. m 2mnn 7 <o^zmnst 

7 0 0, MWm7 0 l<0 2o*>a*H»4r**, 
tR^SSra^prtBt LT^5« Z<Dtz#> s 3ftme4 
3, 4 4 i: 3 v hn— /UU^^iS»f»*iX5. -Tftfc 
ffeny h /UUi/^^co s e 1 IfyhCioT 
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(9) 
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16 



17-f-;PK) «r»lt*ur<fct\, 

[0 0 9 4] R_b, **«i«^J:ixtf, ftJE»<z>ft£sJV 

3-5 - b ^-C# So 

[0 0 9 5] gjS6ff|6. Bl 2l«ftW6 0^7^» 
4^:12 7 <0»«Sr*"ria-C*> 5 0 6 "C 

*2«#ffl7<D*i;i*|MS7 0 2. *SS7 0 3O 

5 J: 5* 9^19884 6-4 8 bfflffl\El&4 

<Do'bffim<DmW$:&l£'tZ> M»«t4Gi:iot 
I»4 6-4 8j&SfH»$ixS. 
[0 0 9 6] 1. *»<Z)*dsa«Stt*:i:t 

sro, 1 ^<D^-?mmift^<Dmft^fccxmwi)m 

n£tls iltR[§Jgg4 8T?*3MS7 0 2<Dmfi&m$l£ 
ft* SR2*C*JMS*iS##ii*n-5. SK[Blft4 6, 

4 7<0««ttffiSt"e*>-5. 

MOV S R 2 , 0 
LI: LD SRO, (R0++) 
LD SRI, (R1+ + ) 
CB R3, LI 
S65fEC0R I sc^o^ y *-cH«o«iaSr3lfTi-S» 
£\ in» (add) , m&> (mul) fc^©«1MM*as 

[0101] ^iiJSffiiT?**?^^^— 

MftWLfc. ::tU *2ftg*E7*Stt££ak)H*£ 

LT. *n*»^2A*ofctf>£*tffcj&s, c 

ft«r«;ttfi8ft«*, =AHSt »«kBB»4 4foiA* 

[0 10 2] *fc#IMfcffi|-Ctt* JR.fflOfB8fflu^# 
(RO-3) t % JB2«JMB7lCj:Sttffltpr«ettu^ 

(SRO-5) Sr[^-(Oa^yn s/^ftdfcStO 

[0 10 3] 

# e^^o^t?^ J: o T Jg 2 SC«^g(r *s it 5 ffifcto so 



[0 0 9 7] 2. 2ni*<0*aHi&Sftfc££ 

sro. i^(D^r-^m^^comrf^ftc. skihik 

4 6"CSR IfltoSSRSft* 7TSR0W 

7 0 3<DttitltmVl£tl, SR2frjD»je*^«#ii* 
ft5o 

[0 0 9 8] 3. «fb»*aSil&£ft*:i:# 

SR2lrfDS:n-KLt^y7U il^[e]&g4 
6tSR2i, »^EI»4 7-C*»»7 0 2^>ffl^ffllS: 

i«tr*5< Q ::tsro» 

*-f«*»7 0 2{c±s*ji^it?TSn, -t 
ofe*#SR2i:«a*ft5. :oifmsR2 

^b3SRlHlK4 6SrftTJDj(C»7 0 3*CA*Six. — 
*\ JMI«^ttS&III»4 7*r«-can»»7 0 3— A^J 
£ft5 G ^ SRO. KOi§jgStSR2(Dra 

T?aD3MSfT*?ix3o -4>SL »&III&4 8-CJn*«7 0 
3 0ffl*isaj?Stt, SR2»Cjp|H**3&S»#ii*ix 

[0 0 9 9] Ufc»JW*r«l5iSLtT5ri:lcJ:9, 

sro, i^o-K*^*a»«jiiiiEtrr5*r*t-ca 

^JSr^i-o ^<o0ij(i. >^y±t;:^ft^ftR0, l&a* 
-f V^^r UT»iWSixTV^5 2o(OUk7ciB5!l<0#5Hl 
9. -t*L&©«fpSrSR2^»*«iaSr^— ^ 

[0100] 

( SR2 <-0 ) 

( SRO <- men(RO). RO <- RO+1 ) 
( SRI *- men(Rl) , Rl <- Rl+1 ) 
(R3dS-tfn-e&V^L 1 K5M£) 

zwm&ft? zb&-e£* ftimfaJtbzfujf^jx^x 

S 0 MIUMg^xgAi. 4HK£ft-C 

[0104] »JOtB«-Ctt, ♦❖^*fT3SS»[JM**7 f — 

*<DWtZhm^*&o b%, msbomM&MLr-ftimti 

[0 10 5] S&Krot*. «TE»#a*^»fcS*L 

tzm&, »2*«*aklcJ:5*Jt«La<ott«i36S#fc3tt 

RI«<oatt*s»filtS*t*. 
[0 10 6] #35Sfiy»Stt 
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[oio7] Atjm^iSxfiRxmfi 

[0 10 8] ff 2tt)|^«#ttft«>ftJN»«r*U itS 

[0 10 9] fc£>iSISt§l<75i83|i&:£x 
[0 110] — A*fflu-^**si|*flPfiEi-St* 

[0 111] A*fflus?**i:*2»||L#«i:«>|*|fcF 
[0 112] £Lt, ^JBWKiixfifa^roBUlSr'-J-^T 

[iai] r i sc^rs:(z>rB-fe5,-9-o>«^H-ejb5 0 

[02] S63fe©DSPK»#3£^07-f— ;WKi*a 



20 



[13] H^fiSJ 1 fc« Sf-i? *aa^g0^ft:«figlgl 

im4) i3fflv-^?84 tm2mmu7<Dmi&t& 

[B5] Sffiftli 0£2ttJMV7<ort«Mtjftia-c*> 
s. 

[0 6] ^moft2K#ffi7 0rtM*jAB|-C*> 

[87] H6 0«japl3B7 2<0rtffittj$B-C*>5. 

[las] jgisedat^aT*— *&3igB<7>±{mricia 

[19] 0 8 £#2 81*81$ 7<Z>gS&«: 

[010] HJ6#J4<0W-;?x*iM i:SB2iS3S8B7 03 

[Ull] Hlfi0iJ5«>u-^^W4 ir^2S5atgp7(D 

[012] 3l]|[0t6«>Ui?X^ff4^IB2Mirffi7iO 

1 ^^-y, 2 #^7i->fS, 3 ifo^a — K 
95, 4 Uv?**p, 5g?*S5, 6 ^— ^T^-fe^ 
S3, 7 #2«*3$, 4 1~4 4, 4 6~4 8il#?[5] 
8> 4 5 MfflEltt. 7 1 &*Ih]S§, 7 2 Mffisl 
Sg, 73, 74 FIFO, 700, 702 Jil*3§, 
7 0 1, 7 0 3 #n*3£, 7 2 4 ff£fc|5]g§A, 7 2 5 
A^f&JfflHj&A, 7 2 7 H^lalSgB, 7 28 A* 
•MPIbIBB. 7 3 0 S&*f&J«[E]gg 0 
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3A 



6A 



RO 



R1 



R2 



R3 



SRO 



SFt1 



SR2 



SR3 



SR4 



SR5 



set 



CTLR 



— 4E 



42 



4C 



4Af 
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^722 
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723 
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,6A 



RO 
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R2 



R3 



eel 



CTLR 



SRO 



SR1 



SR2 



4F 



700 



44 



ffiftB* 
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mums** 



,721 
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726 
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4D 



730 
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4Bf 
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